Background: The index to ring finger length (2D:4D) ratio is a proxy biomarker for prenatal exposure of sex hormones. Sex hormones are associated with the pathogenesis of ischemic stroke. The purpose of the study was to demonstrate the association between 2D:4D and ischemic stroke. Methodology: This study retrospectively reviewed the data of 100 patients with first ever ischemic stroke between September, 2016 and June, 2017. The lengths of index finger and ring finger of both hands were measured using electronic calipers and calculated for 2D:4D ratios. Receive operating characteristic (ROC) mode was used to detect predicting performance of 2D:4D ratios for ischemic stroke. Results: 2D:4D ratios in ischemic stroke patients were higher than controls in both hands (P < 0.05), except right 2D:4D ratio in females. The ROC analyses showed that the area under the curve (AUC) were 0.635 (95%CI: 0.527-0.743) for left 2D:4D ratio, and 0.647 for right (95%CI: 0.539-0.755) (P < 0.05). The AUC of left and right 2D:4D ratio in male were 0.667 (95%CI: 0.514-0.820) and 0.670 (95%CI: 0.519-0.822) (P < 0.05). In female, no significance were found in ROC analysis. And there were no correlation between 2D:4D value and stroke severity (P > 0.05). Conclusions: The current study indicated that the diagnostic value of 2D:4D ratio was limited in ischemic stroke. Further research is required to explore the role of it in screening ischemic stroke. 
Introduction
The ratio of the index and ring fingers (2D:4D ratio) is a proposed biomarker for prenatal sex hormone exposure. The higher ratio in women is associated with greater prenatal testosterone and lower estrogen exposure [1, 2] . It is also related to a wide range of diseases. Right and left hand 2D:4D ratios are lower in primary brain tumor patients relative to healthy individuals, with greater prenatal testosterone exposure in patients [3] . And patients with coronary artery disease are likely to have higher 2D:4D ratio than controls in both hands [4] . Ischemic stroke (IS) is recognized as a sexually dimorphic disorder, with a relatively lower stroke incidence in women [5] . It usually induces disability and mortality among the encounters all over the world [6, 7] . Epidemiological and clinical studies have indicated the altered testosterone and estrogen levels in IS [5, 8] . The sex hormones may account for the stroke sensitivity of among the population. However, no studies are available to detect the relationship between 2D:4D ratio and IS. We here took this study to demonstrate the issue.
Materials and Methods

Patient selction
Written informed consent from all participants were obtained. This study was approved by Receive operating characteristic (ROC) mode was used to detect predicting performance of 2D:4D ratios for IS. Spearman correlation analysis was used to study the relationship between 2D:4D ratios and NIHSS. P < 0.05 was regarded as statistically significant.
Results
The baseline characteristics were shown in Table 1 . 100 cases were included in this study, with 50 controls (25 males and 25 females, average age: 60.36 ± 12.29 years old) and 50 IS participants (25 males and 25 females, average age: 64.38 ± 13.36 years old). There were no significant differences of age, atrial fibrillation and alcohol history between controls and patients (P > 0.05). A significance was found in hypertension, diabetes, hyperlipemia, smoking between controls and sufferers (P < 0.05).
As shown in Table 2 , 2D:4D ratios of both hand were markedly higher than that in controls (Pleft = 0.002; P right = 0.006). The same trend was found in male ones (Pleft = 0.023; P right = 0.043). For females, left 2D:4D ratios of patients were significantly higher over healthy ones (P = 0.036), but not in right hand (P = 0.057). 
Discussion
The current study was the first to study the association between 2D:4D ratio and IS. We found that stroke patients had a higher 2D:4D ratio in both hands. The same trends were found in both hands of male, and in female left hand.
2D:4D ratio is affected by prenatal sex hormones exposure and it acts as the symbol of sexual orientation of adults [9] . The ratio tends to be higher in female, being associated with greater prenatal testosterone and lower estrogen exposure. Epidemiological and clinical studies have indicated men intend to have a higher incidence of IS [11, 12] . The most common biological explanation for this phenomenon may be attributed to sex hormones. Atherosclerosis of intracranial artery and thrombus formation is the core features of IS. Testosterone increases platelet aggregation and subsequent arterial thrombus formation [13] . Estrogen has very potent effects on endothelial cells through promoting dilation and blood flow [14] . An extremely lower endogenous testosterone was associated with higher risk of IS [15] . And postmenopausal women receiving estrogen therapy had a lower IS rate than those without intervention [16] . Also, sex hormones lead to microglia and astrocyte activation [17, 18] , which are major contributing cells in neuroinflammation in response to various insults [19] [20] [21] . The inflammatory status would exacerbate the atherosclerosis in vascular arteries [22] . Some researchers have confirmed the link between 2D:4D ratio and arterial atherosclerosis through biopsy [23] .
We believed that there might be connections between 2D:4D and IS. The present study indicated that men tended to have a higher 2D:4D ratio in both hands. This is consistent with the previous findings in coronary heart disease. In that study, men with coronary heart disease shared a higher ratio of 2D:4D [24, 25] . This might be attributed to the cause of atherosclerosis changes in both disorders. However, the same trends only existed in left, but not right hand among women, indicating potential sex differences in this disease. More studies should be done to discover this matter.
Also, we used electronic calipers to directly measure the lengths of fingers, instead of calculating them from photocopies and scans. This ensured the reliability and accuracy, as previously proved in a recent review [26] . The current study indicated that stroke patients had a higher 2D:4D ratio in both hands.
The diagnostic value of 2D:4D ratio was limited in IS. Further research is required to explore the role of it in screening IS.
